ABSTRACT Sexual minority youth are more likely to experience homelessness, and homeless sexual minority youth report greater risk for mental health and substance abuse symptoms than homeless heterosexual youth, yet few studies have assessed determinants that help explain the disparities. Minority stress theory proposes that physical and mental health disparities among sexual minority populations may be explained by the stress produced by living in heterosexist social environments characterized by stigma and discrimination directed toward sexual minority persons. We used data from a sample of 200 young men who have sex with men (YMSM) (38 % African American, 26.5 % Latino/Hispanic, 23.5 % White, 12 % multiracial/other) to develop an exploratory path model measuring the effects of experience and internalization of sexual orientation stigma on depression and substance use via being kicked out of home due to sexual orientation and current homelessness. Direct significant paths were found from experience of sexual orientation-related stigma to internalization of sexual orientation-related stigma, having been kicked out of one's home, experiencing homelessness during the past year, and major depressive symptoms during the past week. Having been kicked out of one's home had a direct significant effect on experiencing homelessness during the past 12 months and on daily marijuana use. Internalization of sexual orientation-related stigma and experiencing homelessness during the past 12 months partially mediated the direct effect of experience of sexual orientation-related stigma on major depressive symptoms. Our empirical testing of the effects of minority stress on health of YMSM advances minority stress theory as a framework for investigating health disparities among this population.
decision making, financial independence, and establishing a household, 5, 6 may come with significant adversity for youth who have been kicked out and had to assert independence relatively early compared to stably housed peers. 4 Population-based studies have shown that homeless and marginally housed youth report exhibit significant behavioral health disparities compared to stably housed youth, including depression 7, 8 and substance use. 7, 9 Much of the disparities exhibited by youth experiencing homelessness have been attributed to past early and background negative life experiences. [10] [11] [12] [13] Numerous studies using community-based samples of homeless youth have documented that sexual minority youth are more likely to experience homelessness, and homeless sexual minority youth report greater risk for mental health and substance abuse symptoms than homeless heterosexual youth, [14] [15] [16] [17] [18] [19] yet few among these have assessed determinants that help explain the disparities between sexual minority youth and heterosexual youth experiencing homelessness.
Minority stress theory proposes that physical and mental health disparities among sexual minority populations may be explained by the stress produced by living in heterosexist social environments characterized by stigma and discrimination directed toward sexual minority persons. 20, 21 Dimensions of minority stress, including experiencing and internalizing stigma due to sexual orientation, have been shown to have significant associations with negative health outcomes among adult gay and bisexual men, [21] [22] [23] [24] sexual minority youth, 25 and in particular among young males who have sex with men (YMSM). [26] [27] [28] High rates of depression, substance use, and HIV/AIDS among groups of adult gay men have also been theorized to arise from negative childhood or adolescent experiences associated with their emergent samesex identities in heterosexist environments. 29 In general, sexual minority adolescents report negative health disparities compared to heterosexual adolescents due to increased risk of experiencing minority stress-related stressors, including bullying, verbal abuse, violence, and social marginalization. 30 Such experiences of discrimination have been documented to be associated with dropping out of school, running away, and being kicked out of parental homes, 14, 17, 31, 32 resulting in developmental trajectories that place such sexual minority young persons at increased risk. Family rejection has been reported to be significantly associated with negative health outcomes for white and Latino gay and lesbian adolescents, including depressive symptoms, drug use, sexual risk behavior, and suicide attempts. 32 Reviews of prior research have documented links between verbal and physical harassment from family and peers, running away and experience homelessness, and elevated substance use and depression among sexual minority youth who have experiencing homelessness. 16, 33, 34 Findings from a representative sample of high school students point to rejection and discrimination within the family due to sexual orientation as a likely cause of homeless disparities experienced by sexual minority youth compared to heterosexual youth, but little research has assessed possible causal factors of these disparities. 15 Although experiencing homelessness as an outcome of discrimination and marginalization has been documented among samples of sexual minority youth, research that that empirically examines the effects of minority stress on developmental pathways associated with homelessness and health of YMSM has been limited.
Although there is substantial research comparing health outcomes of sexual minority homeless adolescents in relation to their heterosexual homeless adolescents, health disparities sexual minority homeless youth exhibit have seldom been analyzed in comparison to their sexual minority peers who have not experienced homelessness. How minority stress varies among sexual minority youth and how it may help explain associations between health outcomes and homelessness among sexual minority youth is not well understood. A small number studies have analyzed the health of homeless sexual minority youth compared to stably housed sexual minority youth, 10, 35, 36 and each have provided insights into the relationships to background experiences, stressors, homelessness, and health that differentiate risks among sexual minority youth. Each of these studies has assessed stressors experienced among sexual minority youth experiencing homelessness, although types and timing of stressors have differed across studies.
In order to investigate how the development of depressive, anxiety, substance abuse symptoms, and conduct problems among sexual minority youth was associated with experiencing homelessness, Rosario, et al. compared health indicators over 12 months among homeless and non-homeless sexual minority youth, with social support and stressful events modeled as mediating factors. 35 In this study, stressful events over the course of data collection included discriminatory events attributed to sexual orientation, and the investigators controlled for early childhood stressors such as sexual abuse and early development of sexual orientation. Although earlier childhood stressors were marginally higher in the homeless subsample at baseline, the psychological symptoms that developed in the cohort were significantly associated with stressful events associated with homelessness. Additional analyses indicated that homelessness was significantly associated with early sexual development, and childhood sexual abuse, and onset of substance use among homeless youth was concurrent or subsequent to first experiencing homelessness. 36 Clatts et al. examined past stressful experiences in a sample composed of YMSM who were currently homeless, had experienced homelessness but were currently stably housed, and who had never experienced homelessness. 10 All three groups reported high levels of background stressful events, foster care, or involvement in criminal justice systems. Although the majority of homeless and non-homeless youth reported background negative life experiences, and lifetime substance use was pronounced in all three groups, examination of the timing of events across the groups revealed that negative life events occurred prior to the onset of substance use. The results suggest that elevated drug use among homeless YMSM may be largely indicative of adaptive adjustment to homelessness rather than consistent with preexisting behavioral patterns prior to homelessness.
Little research has been conducted with YMSM that models paths between minority stress dimensions, homelessness, and health behavior variables such as mental health and substance use. In order to better understand how variance in minority stress among YMSM may help explain disparities in homelessness and health behavior among this population, we empirically explored developmental trajectories that led from minority stress to experiences of homelessness and negative health outcomes. We used data from a sample of YMSM to develop a path model that measured the effects of experience and internalization of sexual orientation stigma on depression and substance use via being kicked out of home due to sexual orientation and current homelessness.
HYPOTHESES
We hypothesized that YMSM who reported higher levels of minority stress would be more likely to report being kicked out and experience recent homelessness and that YMSM who experienced homelessness would be more likely to report elevated levels of substance use and depressed mood.
METHODS

Study Procedures
The sample consisted of 200 YMSM ages 16-24 who participated in the Chicago Young Men's Health Study, a study investigating associations among identity development, social marginalization, and health behaviors among YMSM. Participants were recruited using multiple recruitment methods, including online advertisements (on Facebook), flyers and handcards distributed at community venues, and peer referral, during 2012. Eligibility criteria limited participants to the ages 16-24, being born a biological male, and having oral or anal sex with another male during the past 12 months.
Written informed consent was obtained from all participants 18 years and older; for participants younger than 18, we obtained written informed assent. Documentation of parental consent for participants younger than 18 was waived in order to avoid the selection biases present in recruiting only youth whose parents are both aware of and comfortable with their sexual orientation. Participants were surveyed using audio computer-assisted survey interview format (ACASI) in English on a range of minority stress, demographic, and health behavior variables. The survey took approximately 1 h to complete, and each participant was paid $40 for his time. Upon completion of the survey, as part of the peer referral recruitment method, each participant was asked if they were interested in letting a friend who met the study criteria know about the study, and if the participant agreed, they were given a handcard to pass on to such a friend. The research protocol was approved by the institutional review board at DePaul University.
Measures
Demographic Variables and Indicators of Homelessness Various demographic variables of interest were collected, including age, race/ethnicity, sexual orientation, education, and employment. In addition, we assessed homelessness utilizing three dichotomous (yes/no) measures: ever being kicked out of one's home due to sexual orientation, ever homeless during one's lifetime, and ever homeless during the past 12 months.
Minority Stress Variables Experience of sexual orientation stigma was measured using the summed score of an eight-item scale adapted from previously validated measures. 23, 24 Responses used four categories assessing frequency (1=never, 4= many times). Examples of items on the scale include, "While growing up, how often were you made fun of or called names (faggot, queer, sissy, etc.) by your own family, because of the way you behaved?" and "How often has a friend rejected you because of your sexual orientation?" and "How often has your family ignored or refused to acknowledge your sexual orientation?" Internal consistency of the scale was assessed using Cronbach's alpha (α=0.93).
Internalization of sexual orientation stigma was measured using the summed score of a nine-item scale adapted from previously validated measure. 23, 24, 37 Responses used four categories assessing agreement (1=strongly disagree, 4= strongly agree). Examples of items on the scale include, "I have tried to stop being attracted to men" and "If there were a pill to make me straight I would take it" and "Sometimes I feel ashamed of my sexual orientation." Internal consistency of the scale was assessed using Cronbach's alpha (α=0.87).
Depressive Symptoms Depressive symptomology was measured using the Center for Epidemiologic Studies (CESD) depression scale, a 20-item measure that has been used widely to assess depressive symptomology in ethnically diverse groups of adolescents. [38] [39] [40] We used the conventional cutoff to measure major depressive symptoms (summative scores higher than 21 out of possible 60).
Substance Use The frequency of alcohol and marijuana use was assessed during the past 3 months (did not use/has never used, less than weekly, more than weekly but less than daily, daily). Cocaine, methamphetamine, and ecstasy use were assessed by any use of during the past 3 months. For the purposes of path analysis, we dichotomized the alcohol and marijuana use variables into "daily use" and "less than daily use/no use" and transformed the cocaine, methamphetamine, and ecstasy variables into "any hard drug use."
Data Analysis
We utilized MPlus software to test exploratory path models that best predicted paths from minority stress dimensions to dichotomous indicators of homelessness, major depression, and substance use. Indicators of homelessness were modeled as endogenous, observed variables and regressed on latent, exogenous minority stress dimensions. Major depression, daily marijuana use, daily alcohol use, and any hard drug use were modeled as endogenous, observed variables. Direct paths were specified between the minority stress dimensions and the indicators of homelessness, mental health, and substance use variables. Indirect paths were specified from the minority stress dimensions through the indicators of homelessness to the mental health and substance use variables. Race/ethnicity was modeled as an exogenous variable, and minority stress dimensions were regressed on dichotomous variables for Black/African American, Latino/Hispanic, and White/Caucasian. Robust maximum likelihood methods (MLR) were utilized to define a final model through iterative testing of paths and assessment of fit indices using Akaike's information criterion (AIC) and Schwarz's Bayesian information criterion (BIC).
RESULTS
Participant Characteristics
Participant characteristics of the sample are presented in Table 1 . Over one-third of the sample identified as Black or African American (38 %), with Latino/Hispanic and White/Caucasian participants, each constituting approximately one-quarter of the sample (26.5 and 23.5 %, respectively). Roughly two-thirds of participants identified as gay (64.5 %) and 28 % identified as bisexual. In terms of homelessness, 27.5 % reported being kicked out of their childhood home due to their sexual orientation, 46.5 % reported ever being homeless during their lifetime, and 39.5 % reported being homeless at least one night during the past 12 months. The mean age of the sample was 20.9 years.
Minority Stress
Psychometrics for experience and internalization of stigma scales for the total sample are summarized in Table 1 . Comparison of means among racial/ethnic subgroups showed that Latino participants reported significantly higher frequency of experience of stigma due to sexual orientation (M=1.327, pG0.05) than White participants (M=0.856). African American participants' reported experience (M= 1.227) was not significantly different from either Whites or Latinos. African Americans reported significantly higher levels of internalization of stigma due to sexual orientation (M=2.197, pG0.001) compared to both Latinos (M=1.696) and Whites (M=1.659). 
Mental Health and Substance Use
Measures of mental health and substance use are summarized in Table 1 . Almost one-third (32 %) of participants reported major depression symptomology (CESD ≥21) during the past week, and 16.5 % reported daily marijuana use during the past 90 days. Only 3.5 % of the sample reported daily alcohol use, and 7.5 % reported any cocaine, ecstasy, or methamphetamine use during the past 3 months.
Path Analysis
We tested iterations of the model to include all significant paths, while optimizing fit indices (AIC, BIC). Preliminary models failed to produce any significant paths to daily alcohol use and any hard drug use from the minority stress or homelessness variables. Despite the significant differences in mean minority stress among racial/ ethnic groups in the ANOVA described above, none of the three racial/ethnic groups entered into the model produced significant paths to experience and internalization of stigma due to sexual orientation. Successive models were tested until all paths between variables approached statistical significance. Figure 1 depicts the final model with significant paths, and Table 2 shows the estimated coefficients and odds ratios associated with the paths in the final model. We retained the path from pastyear homelessness to past-week major depression due to its marginal significance. Our final path model demonstrated adequate fit using MLR for logistic outcomes (final model: AIC=1229.670, BIC=1275.635), as well as when tested using conventional maximum likelihood (ML) for linear models (RMSEA=0.051 and CFI=0.991). 
DISCUSSION
Our study explored developmental paths associated with experiencing and internalizing sexual orientation stigma, being kicked out of one's home due to sexual orientation, recent homelessness, and current depression and substance use. The final path model fit the data well and points to negative health outcome trajectories among YMSM associated experiencing sexual orientation stigma and being kicked out of one's home, with multiple paths to major depressive symptoms and a distinct path to daily marijuana use. Experiencing sexual orientation-related stigma had a direct significant effect on major depressive symptoms and indirect effects partially mediated by internalized homophobia and being homeless in the past 12 months (which demonstrated a marginally significant association with major depression). Experiencing sexual orientation-related stigma had an indirect effect on daily marijuana use mediated by having been kicked out of one's home. The results suggest that there are differentiated effects of ever being kicked out of one's childhood home and experiencing current homelessness, with being kicked out increasingly the likelihood of daily marijuana use and past-year homelessness fivefold, and past-year homelessness marginally mediating the effects of experiencing sexual orientation stigma on past-week major depression.
One explanation for the distinct trajectories may be that elevated marijuana use may serve as an adaptive coping mechanism over time for emotional trauma experienced from being kicked out of one's parental home. Previous research has documented elevated substance use as a coping response to past negative life events and street-survival among both marginally housed YMSM, 10 although our results suggest that ever being kicked out of one's home is a significantly larger predictor of daily marijuana use than past-year homelessness. Substance use among YMSM has also been shown to be associated with experiencing dimensions of minority stress, 27, 28 and being kicked out of one's home has been associated with a range of negative health outcomes among sexual minority youth. 32 Significantly, depression was not directly linked to being kicked out of one's home in our sample, as has been reported in other studies. 32 We found no direct effect of experiencing sexual orientation stigma on daily marijuana use, nor was daily marijuana use associated with major depression, internalization of sexual orientation stigma, or homelessness during the past year. Our results point to the need for more research on the role that daily marijuana use serves among groups of YMSM, particularly those who have been kicked out of their parental homes.
Major depression, conversely, was significantly associated with internalized homophobia and marginally associated with any past-year homelessness (OR= 2.13, p=0.054). Being kicked out of one's home did not have direct effects on current major depression, although those who were currently homeless were twice as likely to report major depression and five times more likely to have been kicked out of home. Current or more recent homelessness appears to increase the likelihood for current depression than does a history of being kicked out of one's home, although this relationship is not nearly as strong as the association between being kicked out and current daily marijuana use. Internalization of sexual orientation stigma increased by 2.5 times the likelihood of major depression, although this association was smaller than the effect that of experiencing sexual orientation stigma. The interconnection between internalization of sexual orientation stigma, homelessness, and depression is consistent with that reported previously in research with YMSM. 41 Previous research has debated whether prior drug use among youth may predict homelessness or does homelessness serve as a predictor of drug use, and determining which is an antecedent to the other has been difficult to ascertain due to the crosssectional methods used in most of the studies of homeless youth. 10, 42, 43 Our results suggest that experiencing stigma relating to one's sexual orientation and ever being kicked out of one's home increase the risk of elevated marijuana use tremendously within groups of YMSM, regardless of their current housing status. Despite our cross-sectional design, there are sequential paths implicit in the model due to the temporal frames embedded in the measures: experience of sexual orientation-related stigma in the past, ever being kicked out of one's home, experiencing homelessness over the past 12 months, daily marijuana use during the past 90 days, and major depressive symptoms over the past 7 days.
The experience and internalization of sexual orientation stigma may help explain continuing health disparities experienced by YMSM. Ever being kicked out of home due to sexual orientation would appear to substantially mediate the effects of experiencing sexual orientation stigma in YMSM during their adolescence and emerging adulthood. This pathway may help predict experiences of homelessness among YMSM, as well as behavioral health disparities between YMSM experiencing homelessness and stably housed YMSM. High rates of major depression and daily marijuana use in our sample greatly exceeded those reported in the emerging adult population in the USA. 1, 44 The high rate of homelessness in our sample, while it may be due to our peer-based sampling methods, allowed us to make meaningful comparisons regarding minority stress, homelessness, major depressive symptoms, and elevated marijuana use among homeless and stably housed YMSM. This analysis may help inform future population-based studies to identify sources of health disparities within groups of YMSM.
Our findings are subject to several limitations present within the study. First, assumptions of causality regarding the paths in our final model cannot be inferred due to the cross-sectional design of the study. Although the minority stress/stigma variables and incidence of being kicked out of home cover lifetime experiences and the homeless indicator, substance use, and mental health variables were temporally ordered (e.g., past 12 and 3 months and past week, respectively), all the data were collected at the same time and hence subject to, at least, recollection bias. In addition, there are several potential variables missing in our study that could further help delineate paths in our final model. For instance, we did not assess childhood sexual abuse, involvement in foster care or juvenile justice systems, social support or social network variables, or resilience measures, all of which have been shown to have associations with our behavioral health outcomes of interest among homeless youth. 13, 42, 45, 46 Generalization of our findings are limited by the non-probabilitybased sampling methods employed in the study, although the overrepresentation of YMSM who had been kicked out of their homes and/or experience recent homelessness allowed us to make meaningful interpretations between those youth and the stably housed YMSM in the sample. Lastly, we relied solely on self-reported data, but we believe that the use of an ACASI to gather data may have lessened the inclination of participants to underreport levels of substance use and depressive symptoms.
There are multiple opportunities for interventions to mitigate how YMSM experience, stigma, discrimination, and marginalization and to promote their healthy development. Family-based interventions are needed to help families adapt to adolescent emergent sexual orientation identities and help prevent negative health outcomes. Measures have been developed to assess family acceptance of sexual orientation of sexual minority youth, and acceptance has been shown to be protective for depression, substance use, and suicidal ideation, despite differences in levels of acceptance due to ethnicity, immigration status, and religious affiliation. 47 School-based intervention, including trainings to develop more supportive staff and teachers, as well as peer-based programming, are warranted given the high incidence of discrimination sexual minority youth attributed to peers in schools during their adolescence, and policy recommendations for safer school environments for sexual minority youth have been developed. 48 The development of social networking sites that promote the healthy identity development of gay and bisexual youth is an opportunity to reach this population while they may be experiencing isolation and marginalization within their home communities and exploring their emergent sexual orientation identities via online communities. 49, 50 Our empirical testing of the effects of minority stress on health of YMSM advances minority stress theory as a framework for investigating health disparities among this population. Results from our path analysis suggest that there are differentiated effects of ever being kicked out of one's childhood home and experiencing current homelessness. This study points toward the need for more research on the role that daily marijuana use serves among groups of YMSM. Further testing of our model among a population-based sample of YMSM, with additional variables such as childhood sexual abuse, involvement in criminal justice and foster care systems, as well as coping measures, may help more precisely estimate effects that are suggested in our exploratory model.
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